Effects of porcine granulocyte-macrophage colony-stimulating factor on porcine in vitro-fertilized embryos.
This study investigated the effects of porcine granulocyte-macrophage colony-stimulating factor (pGM-CSF) on the developmental potential of porcine in vitro-fertilized (IVF) embryos in chemically and semidefined (with BSA) medium. In experiment 1, zygotes were treated with different concentrations of pGM-CSF (0, 2, 10, 100 ng/mL). The results indicated that 10 ng/mL pGM-CSF significantly (P < 0.05) increased blastocyst development and total cell number (15.1% and 53.5, respectively) compared with the control (6.1%, and 38.8, respectively). Comparing blastocyst formation, early and expanded blastocyst formation was significantly higher in the 10 ng/mL-pGM-CSF group than in the control on Days 6 and 7 of the culture period. However, there was no significant difference in cleavage rate. Experiment 2 demonstrated that pGM-CSF influenced the percentage of blastocyst formation and total cell number when pGM-CSF was added during Days 4 to 7 (14.6% and 53.9, respectively) or Days 0 to 7 (15.2% and 54.0, respectively) compared with the control (7.8% and 43.1, respectively) and compared with Days 0 to 3 (8.7% and 42.5, respectively). Similarly, early blastocyst formation rates were significantly higher at Days 4 to 7 than in the control, and expanded blastocyst formation was significantly higher at Days 4 to 7 or Days 0 to 7. No significant difference in cleavage rates appeared among the groups. In experiment 3, in the presence of BSA, pGM-CSF also increased the percentage of embryos that developed to the blastocyst stage and the total cell number (20.3% and 59.8, respectively) compared with the control (14.9% and 51.4, respectively), whereas there was no significant difference in cleavage rate. Experiment 4 found that the total cell number and the number of cells in the inner cell mass (ICM) were significantly increased compared with the control when zygotes were cultured in either porcine zygotic medium (PZM)-3 or PZM-4 supplemented with 10 ng/mL pGM-CSF. The number of trophectoderm (TE) cells was significantly higher in PZM-3 medium supplemented with pGM-CSF than in the control, and the number tended to increase (P = 0.058) in PZM-4 medium supplemented with pGM-CSF. The ratio of inner cell mass to trophectoderm cells was significantly higher in PZM-4 supplemented with 10 ng/mL pGM-CSF, but not in PZM-3. In experiment 5, it was found that the male pronuclear formation rate, monospermic penetration and sperm/oocyte were 95.4%, 37.2%, and 2.4, respectively. Together, these results suggest that pGM-CSF may have a physiological role in promoting the development of porcine preimplantation embryos and regulating cell viability and that addition of pGM-CSF to IVC medium at Days 4 to 7 or 0 to 7 improves the developmental potential of porcine IVF embryos.